Hyperthermia-induced heat shock response and thermotolerance in postimplantation rat embryos.
Postimplantation stage rat embryos (6-10 somites) undergo abnormal development after exposure to a temperature of 43 degrees C for 30 min. A heat shock of 43 degrees C for 30 min also induces the synthesis of a set of eight heat shock proteins (hsps) with molecular masses ranging from 28,000 to 82,000 Da. The synthesis of these hsps is rapidly induced after the heat shock is applied and rapidly decays after embryos are returned to 37 degrees C. A heat shock of 42 degrees C for 30 min has no effect on rat embryo growth and development, but does induce the synthesis of three hsps. The most prominent of these three is believed to be the typical mammalian 70 kDa hsp. Furthermore, a 42 degrees C, 30-min heat shock followed by a 43 degrees C 30-min heat shock leads to partial protection from the embryotoxic effects of a single exposure at 43 degrees C, i.e., thermotolerance.